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Abstract. ADM (Average Distance Measure) is an IR effectiveness
metric based on the assumptions of continuous relevance and retrieval.
This paper presents some novel experimental results on two different
test collections: TREC 8, re-assessed on 4-levels relevance judgments,
and TREC 13 TeraByte collection. The results confirm that ADM cor-
relation with standard measures is high, even when using less data, i.e.,
few documents.

1 Introduction

Common effectiveness measures for Information Retrieval Systems (IRSs) are
based on the assumptions of binary relevance (either a document is relevant to
a given query or not) and binary retrieval (either a document is retrieved or
not). Several measures go beyond this and work with category relevance and
ranked retrieval; almost no measures are available for the continuous relevance
and retrieval case. One exception is ADM (Average Distance Measure) [1L2,[3].

ADM measures the average distance between the amount of User Relevance
Estimate (URES, the actual relevances of documents) and the amount of System
Relevance Estimates (SREs). ADM values lie in the [0, 1] range, with 0 represent-
ing the worst performance and 1 the performance of the ideal IRS. As discussed
in detail in previous papers [1,[2,B], ADM presents some nice theoretical proper-
ties; also, ADM has been experimentally validated on TREC and NTCIR data,
with encouraging results, although the experimentation was somewhat limited.
Indeed, an experimental confirmation of ADM effectiveness is both needed and
difficult because very few data are available featuring continuous UREs and
SREs, so that some approximations and assumptions are necessary.

The present work aims at providing further experimental evidence on the
suitability of ADM for measuring the effectiveness of IRSs, especially when only
a limited number of documents is available. In particular, this work aims at
answering to the following two research questions: How many documents are
needed to compute ADM in order to obtain results comparable to those of con-
ventional measures like Average Mean Precision and R-Precision? What is the
difference between computing ADM on the basis of two relevance levels or more?

In the experiments presented here, we used two document collections that
include non-binary relevance scales (which are not continuous, yet provide more
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information than binary values): TREC 13 TeraByte, assessed on a 3-levels
relevance scale, and TREC 8, re-assessed on a 4-levels relevance scale [4]. We
compare ADM, by means of the Kendall's correlation, with the traditional
effectiveness measures used by TREC, i.e., Mean Average Precision (MAP),
R-Precision (R-Prec), and precision at N retrieved documents (PQN).

2 Experiments on TREC 13 TeraByte

The TREC 13 TeraByte test collection features data from 70 IRSs, 57 of which re-
trieved at least 1,000 documents for each topic. To study ADM effectiveness when
considering only few documents, we compare the correlations among ADM@QN
(ADM calculated after N documents retrieved) and the reference measures.
For this test collection, Kendall’s correlation between the two reference mea-
sures MAP and R-Prec is 0.82, whereas, as reported in Figure[Il the correlation
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Fig. 1. Correlation between ADM@QN and the two standard metrics MAP and R-Prec

ADM
N 5 10 20 30 100 200 500 1000
5 0.890.88 0.88 0.86 0.82 0.76 0.75 0.75
10 0.84 0.88 0.91 0.91 0.88 0.83 0.80 0.80
0.82 0.85 0.92 0.94 0.89 0.85 0.82 0.82
30 0.81 0.83 0.91 0.94 0.87 0.81 0.78 0.77
100 0.72 0.74 0.81 0.85 0.94 0.93 0.90 0.90
200 0.71 0.75 0.79 0.82 0.91 0.98 0.94 0.93
500 0.67 0.71 0.75 0.77 0.85 0.92 0.99 0.97
1000 0.66 0.68 0.72 0.75 0.83 0.87 0.92 0.92 085
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Fig. 2. Correlation between ADMQN and PQN
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between ADM@N and the reference measures is higher than 0.82 for N > 20.
This suggests that, at least for this test collection, ADM calculated on only the
first 20 documents provides the same information value as R-Prec and MAP
computed on the whole set of retrieved documents.

Figure 2] shows how the correlation between ADMQN and PQN varies de-
pending on the value of N. As expected, the higher correlation values for each
N (shown in boldface) lie on the diagonal of the table or in its proximity, so
that the two measures correlates most for equal (or very close) N values. This
confirms that ADM@QN and P@QN measure similar phenomena.

3 Experiments on 4-Levels Relevance TREC

Sormunen [4] has re-assessed 18 topics from TREC 7 and TREC 8 using 4 levels
of relevance (0, 1, 2 and 3). For the sake of applying traditional binary measures,
these levels can (and have to) be binarized as either a Rigid mapping (levels 0
and 1 become 0, levels 2, and 3 become 1) or a Relazed mapping (level 0 becomes
0, levels 1, 2, and 3 become 1).

We calculated ADM using both the 4 levels of relevance (denoted by ADM[4])
and the rigid and relaxed binary data (ADM|[2rig] and ADM|2rel], respectively).
These three ADM values were then compared with the reference measures MAP
and R-Prec calculated on the Sormunen data (see Table [I). We then compared
Sormunen and ADM values with the original MAP and R-Prec measures calcu-
lated on the TREC 8 data (see Table [2 and Figure [3).

ADM computed on the binary relaxed mapping has a higher correlation with
the reference measures than ADM computed on the 4 levels of relevance. We
conjecture that this phenomenon is related to the TREC evaluation rules: the
TREC guidelines state that a document is judged relevant if any piece of it is
relevant, thus the relaxed mapping matches better with the reference measures
calculated by the original TREC assessments. This is a confirmation of the results

Table 1. Correlation between ADM and R-Prec and MAP. All measures are computed
on the basis of the Sormunen’s 4 levels reassessment.

ADM]|2rig] ADM|[2rel] ADM[4]

R-Preclrig]  0.75 0.70 0.77
R-Prec|rel] 0.80 0.83 0.90
MAP|rig] 0.41 0.40 0.39
MAP]rel] 0.67 0.67 0.64

Table 2. Correlation between ADM computed on the basis of the Sormunen’s 4 levels
reassessment and the original TREC 8 measures

Sormunen
ADM|2rig] ADM[2rel] ADM[4] R-Prec[rig] MAP[rig] R-Prec[rel] MAP|rel]
8 ADM 0.80 0.94 0.86 0.69 0.39 0.82 0.66
E MAP 0.79 0.85 0.82 0.72 0.43 0.82 0.79
& R-Prec 0.79 0.84 0.80 0.68 0.46 0.78 0.79
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Fig. 3. Correlation between ADM|2rel] and R-Prec and between ADM[4] and R-Prec

shown in [4]. However, differences between ADM calculated on rigid and relaxed
data are lower than those between either MAP or R-Prec calculated on rigid
and relaxed data. This fact may be interpreted as either a greater robustness
of ADM or a lower sensitivity to relevance variations, and thus needs further
experimentations to be fully understood.

4 Conclusions and Future Work

The results on ADM presented in this paper are to be considered still prelim-
inary. However, when considered together those already presented in [I}2,3],
give insights on the capabilities of ADM as an effectiveness measure for infor-
mation retrieval systems. In particular, the results show that ADM correlation
with standard measures (R-Prec, MAP, PQN) is high, and that the correlation
is still high also when using just few documents. The latter capability makes
ADM easier to use for IRS evaluation than traditional binary measures.

In the future, we plan to further study the phenomena emphasized above; we
are experimenting with ADM on INEX 2004 data and we intend to build an IRS
capable of estimating the amount of relevance on a continuous scale.
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